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{57] Abstract: 

PURPOSE: To efficiently produce the titled tryptophan in a large amount, by 
cultivating a microorganism transformed by a DNA sequence capable of coding an 
enzymic group of a tryptophan synthetic system, etc., in a culture medium. 
CONSTITUTION: A chromosomic gene obtained by extracting microbial cells of 
Brevibacterium lactoferrnentum, etc., of the genus Brevibacterium is cleaved with a 
restriction enzyme to give a DNA, consisting of DNA expressed by the formula 
containing an operator region controlling the synthesis of m-RNA, promoter region 
controlling the synthesis of m-RAN, etc. The resultant DNA is then subjected to 
ligation reaction with a plasmid vector to afford a recombinant DNA, which is 
further introduced into a variant strain requiring tryptophan to carry out 
transformation and provide coryneform bacteria having the ability to produce 
tryptophan. The resultant bacteria are then aerobically cultivated in a culture 
medium containing a carbon source, nitrogen source, etc., to produce and accumulate 
the aimed tryptophan in the culture medium.COPYRIGHT: (C)1987,JPO&Japio 
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CCCCCTTCTC GGCATTCCTC TCCCTGAGGT GCGTA A ATCC CAAGAATTGT CCCATATGGC GCACCCTGTC CCTCCCCCCT TGTGGGTGCT CTCGCGACTT 
GGCCCAACAC CCCTAACCAC A GGGACTCCA CCCATTT ACC GTTCTTA ACA CCCTATACCC CCTCCCACAC CCACCCCCCA ACACCCACCA CAGCCCTCAA 

TCCTTTGTTA TTGCCTCCCT ACTTCCCTTT GTGCCCTTCT CCTTCCATCT GCCTCCTCCT GGC ATTGGG? CTTCTCGCTC CCATCGTGTT CATTCCCATG 
ACGAAACAAT AACCCACCCA TCAACGCAA A CACCCCAAGA CCAACCTACA CCGACCACCA CCGTAACCCA CA ACAGCG AC CGTAGCACAA GTA ACCGTAC 

GCTCCCCCTA TGCCTCCCCA TACTCTTGCG ATCGTTGATG CGA ACGCAGT CGCCAAACCC CCCACCCGCC TCTTTCCCCT GA A ATTGAAG ACGAGGCCCG 
CCACGCCCAT ACCGACCCGT ATGACAACGC TACCAACTAC CCTTCCGTCA GCGCTTTGGC CCGTCCGCCG ACA AAGGCG A CTTT A ACTTC TCCTCCGGCC 

TGGTCTGACT ATTACCTCGC CG ATTATCAA CAAGACTCCG CTGAATGCCC CCA AGATTGA CTTGCATCCA GTGCGTAG AG CTGCGG AAAC TACACA AGAA 
ACC.lCACTGA TAATGG AGCG GCT A ATACTT .C TTCTC ACCC GACTTACGGC GCTTCTA ACT CAACC7ACGT CACGCATCTC GACGCCTTTC ATGTCTTCTT 

CCCAA AAATG ATTA ATA ATT CAGACAAGCT TCCCACTATG TCATAAAGTC CCATTTTGTG AATAACTCTT GTCTCACTCA AACCACCCAG TGGTCGTCCC 
CCCTTTTTAC T A ATTATTA A CTCTGTTCCA AGCCTGATAC ACTATTTCAC CGTAAAACAC TTATTGACAA CAGACTCACT TTCGTGGCTC ACCACCACCG 

GCGCTA ACTA ACCCACCCTC. ACACCTCAAC TTGTTTTCAC TTTGATGA AT TTTTTAAGGC TCGTACTTCG TTCGACGAAG AAGCCGGCCT TTTGTGGTTT 
CGCCATTGAT TCGCTCGG AC TCTCCACTTC A ACAA AAGTG AAACTACTTA AAAAATTCCG AGCATGA AGC AACCTGCTTC TTCGCCCCGA AAACACCAAA 

TTACCCCACA ACCGGCAACC CCTGGATCCA ATGAAGCTCG CAGCGAGTAA TTATTTG ATC TTTCCCAGA A ACGCTTCAGC CCCAC AATG A TTTCCTCCGT 
AATCCGGTGT TGGCCGTTCC CCACCTAGCT TACTTCGACC GTCGCTCATT AATAAACTAC A A AGGGTCTT TCCCAAGTCC GCGTGTTACT A AAGGAGCCA 

AGGTGCCCCA TG AGCACGA A TCCCCATCTT TTCTCCCTAC ATGTCCGCTA TCACCAGCA7 CCTTCTCCCT TGTTTGCCCA CTTGCGTGCC ACAACCGCAG 
TCCACGGGCT ACTPCTGCTT AGCCCTACAA AAG AGGGATC TACAGGCGAT AGTGCTCCTA CCAAGACCCA ACA AACGGGT CAACCCACCG TCTTGGCGTC 

ATGATGCAGC CCTGTTCGAA AGCGCTG ATA TCACCACCAA GAATGGTATT TCTTCCCTCG CGGTGTTG A A CAGTTCGGTC CCUITTACGT GCACGCGCAA 
TACT ACGTCG CGACAACCTT TCGCCACTAT AGTGGTCGTT CTTACCATAA AGRAGGGAGC GCCACAACTT CTCAAGCCAC CCGTAATGCA CGRPCCCCTT 



CACGGTGGT A ACGCAGCCGC TCACGCACTC GGGTAGCGCA CTGGTTGCCC CCCTAACACA GCAGCTTGGC CAGTACAACA CCCCAGAGA A CACCTTTACC 

CTGCCACCAT TCCCTCCGCG ACTCCCTGAC CCCATCCCCT CACCAACCCG CCGATTGTCT CCTCGAACCG GTCATCTTGT CGCGTCTCTT GTCGAAATCC 

TTCCCCGCCT CCCATCCCGT TGATCACCGC CACCCCCTCA CCGCACCAAG CACCATCGA A CTGCTGCCCA ACTTGCAGTT CGAGTCCCGC TACAGCGACG 

AAGGGGCGG A CCCTACCCCA ACTACTCCCC CTCCCCGAGT GGCCTGCTTC GTGCTACCTT CACGACCCCT TCAACCTCA A CCTCACCCCG ATGTCGCTCC 

CCTCCCTCCC ACTCCTCATC GCCGCTTTCC CCTTTCATTT CTTAGAAACC TTTGAA ACCC TCCCCGCAGT CGACGAAAGC GTCA ACACTT ACCCCGATTA 

CCAGGGACCG TGACGAGTAC CCCCCAAAGC GGAAACTAAA GAATCTTTGG A AACTTTGCG AGCCCCGTCA GCTCCTTTCG CAGTTGTGAA TCCCGCTAAT 

CCAGTTCCTC CTCCCGCAAA TCCTCCTGGA CATCA ATCAC CAGCACCAGA CCGCCAAACT CACCCCCGTC TCCAACCCCC CACCCCACCT CCAGCCCCAG 

GGTCAAGCAG CAGCGCCTTT ACCAGGACCT GTAGTTACTG GTCCTGCTCT GGCGGTTTCA GTGGCCGCAC AGGTTGCGGG GTCCCCTCCA CCTCCCCCTC 

CTCAACAACC TTTCATTGCT TATCGACGCC GCCCTCCCCG CAACCGAACA CCCCTACCAA ACCACCCCTC ACCACGGCGA CACTGTTCGC CTTCTCGCTC 

GAGTTCTTCG AAAGTAACCA ATAGCTCCCC CGGGAGGGGC GTTCGCTTGT GCGGATGCTT TGGTGCGGAC TCCTCCCCCT GTGACAACCC CAACACCCAC 

ATATTCCCCA TGCTCACTTC CCCACTCAGA TCAATGAGCT GAA AGAAA AC ATTTACAACG GTCACATCTA CCA AGTTGTC CCGCCGCCCA CTTTCACCGC 

ATATTCCCCT ACG ACTCA AG CCCTCACTCT AGTTACTCGA CTTTCTTTTG TAA ATGTTGC CACTGTACAT CGTTCAACAG GCCCGCCCCT CAAACTGGCG 

ACCATGTCCT GATCCATTCC CTCCTTATCT CCAGCTCCGT GCCACCAACC CCTCGCCCTA CATGTTCTAT ATCCGTCGAC TCAACCAAC.C TCGCTCCTAT 

TCGTACACG A CTACGT AAGC GACGAATAC A CGTCCACCCA CGGTGGTTGG GCAGCCGCAT GTACA AGAT A TACGCACCTC AGrTT&CTTCC AGCGAGGATA 

CAACTTTTTG GCCCATCCCC TGACTCCAAC CTCA AGTTCA CCGCTGCTAA CCGTGAGCTG CAGCTCTACC CAATCCCAGG TACCCCCCCC CCTGG ACTCA 

CTTCAAAAAC CCCGTACGCC ACTCACGTTG CACTTCAACT GGCCACGATT GCCACTCCAC CTCGACATCG GTTAGCGTCC ATGGGCCCGG CCACCTGACT 

ACCCAGATGG CTCCATCAAC GATCACCTAC ATATCCGCAA TCAGTTGG AT ATCCGCACTG ATCCCA A ACA CATCCCCGAC GACACCATCC TTCTCGATCT 

TGCCTCTACC CACCTAGTTC CTACTCGATC TATAGGCGTT ACTCA ACCTA TACCCGTCAC TACGGTTTCT CTACCCCCTG CTCTCGTACG A ACAGCTAGA 

CCCCCCCAAC CACCTCCCCC CCCTCTCGGT CCCAGCCTCG CGCCGGGTTG CCG ATCTTTT GCAGGTGG AT CCCTATTCCC GCGTG ATGCA CTTCGTCTCC 

GCGGCCGTTG CTGGAGCGGG CGCAGACCCA CGCTCCCAGC CCCCCCCAAC GCCTAGAAAA CGTCCACCTA GCC ATAAGGG CGCACTACCT CAACCACACC 
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CCTCTCACCC CCACC77GCA CCCACACCTT GATCCTTTCG ACCCCTATCC CCCCTCCATC AATATCCCCA CC77GACCCG CGC7CCGAAG 
CCACACTCCC CCTCCAACCT CCGTCTCGAA CTACGA AACC TGCGG ATAGC CCGCACGTAC TTATACCCGT CCAAC7CCCC GCGACCCTTC 



TTGCGCGCTA 
A ACGCGCGAT 



TCG AGCTGTT CCGCGCCCTC GAAAAGCCCA CGCGTGCTTC TTATCGTGGC GCAGTGCGCT ACCTGCGCCC CAATCGCCAT ATCGATAATT GCATTGTT AT 
ACCTCCACAA CCCGCCGCAC CTTTTCCCGT CCGCACCAAG AATACCACCC CGTCACCCCA TCCACCCGCC GTTACCGCTA TACCTATTA A CGTAACAATA 

TCCTTCCCCC TTTGTCCACG A7CG7C7GGC TGCTGTCCAG GCTCGTCCTG CTGTCGTCCG CCATTCTAAT CCTCAATCTC A AGCCGATG A CACG7TCCAC 
ACCAAGCCGC AA ACAGGTCC TACCACACCG ACCACACGTC CGACCACGAC CACACCACCC GCTA AGATTA GCAGTTAGAC TTCGGCTACT CTGCAACGTG 

AAGCCCTATG CCCTGTTGAA TGCCATTGCG CTTCCTGCTG CT7CCACT77 CGACGTCATC CGATG ACACA CGTTGTTCTC ATTCATAATC ACGATTCTTT 
TTCCGCATAC CCCACAACTT ACGGTAACCC GAACCACCAC CA AGGTGAA A CCTCCAGTAC GCTACTGTGT GCA ACAAGAG TAACTATTAG TGCTAAGA AA 

TCTCTACAAC CTGCTGGATG CGTTCGCCGT GGCCCCTTAT AAGTCCACCC TGTTCCGCAA TACCG7GCCA CTTCA AACCA TTTTGGCAGC CAACCCCCAC 
ACAGATCTTG CACCACCTAC GCAACCCGCA CCCGCCAATA T7CACC7-CCC ACAACGCGTT ATCCCACCCT C A ACTTTGGT AAA ACCGTCG GT7GCGCCTC 

C7G A7CTGCC T77CACC7GG ACC7GG77AC CC7CCCGA7G CGGGCA ACA7 GA7GGCCC7G A7CGACCCCA CACTCGGCCA CA77CCT7TA C7GCC7AT77 
GAC7AGACGG A A AG7GG ACC TCCACCAATG CGACGGCTAC CCCCG77GTA C7ACCGCGAC 7ACC7CCCC7 C7GAGCCGC7 CTA AGCAAAT GACCCA7AA A 

CCC7CGGCTA CCAGGCAC7C A7CGA ATACC ACCCCCGCAA CGTTCAGCCT TCTCCCCCTG TGCACCCCAC CACCCACAAC ATG ATCC7TA CTCA7GCACC 
CGGAGCCGA7 GGTCCGTGAG TACC77ATCC 7CCCCCCC77 CCA AC7CGGA ACACCCGGAC ACCTCCCGTG CTCGCTCTTC 7AC7AGG A A7 CAC7ACGTCC 

TGTGCACACC CC7G7777TC CAGGTC77CC CAC7CA7GTT CAGCC7GA7C ATCCAG A ACT CCCACCCCCC A AGGT7CCA A 77CCCCG77A TCACTCAC7G 
ftCACCTCTCG GGACA AA A AC G7CCAGA ACC C7CAC7ACAA C7CGCACTAG TAGGTC77CA GGGTCCGGCG 77CCAACCTT AACCCCCAAT AG7GAGTGAC 

GGC7CCC7GC 7TCCCCCAGA CGG7A77G AA TCA7TCGGCA CC7C7TCC7C TGAGA77GG7 GA7CTCATCA 7GGCGCCACG CACCACCGAT CCAAACGCCA 
CCGACGCACC AACCGGG7C7 GCCA7A ACTT ACTA ACCCG7 GGACA AGGAG ACTC7AACCA C7ACAC7AG7 ACCCCCGTCC GTGC7GGCTA CC77TCCCC7 

T7GCCCTGCA G7TTCACCCT GAGTCAG7GC 7GAGCCCAAC GGG7CCTATC ATT7TCTCCC GC7GTC7CGA ACAAC7TCTC GCG AACTAA7 AAAAACCA77 
A ACCGG ACG7 CA A AGTCGGA C7CAC7CACG ACTCGGGT7G CCCAGGATAC 7AA AACACGG CGACACACC7 7G77GA AGAG CGC7TGATTA TTT77CCTAA 



TGAT7CATGA C7TC7CCACC AACACTGA AA G7TCTCAACC CCTACTTGGA TAACCCCAC7 CCAACCCTCG AGCACCCAA7 7CAGCTG77C ACCCCGC7CA 
AC7A AG7AC7 CAACAGCTCG 77GTGACTT7 CAACACTTGC GGA7G AACC7 ATTGGGGTGA GCT7CCCACC 7CC7CCG7TA AC7CCACA AG 7GGGGCGACT 

CCCTCGCTCA A7ACGATCAC G7GCACATCG CAGCGCTGC7 7CCGACCATC CC7AC7CCCC G7CACCAC7T CGC7GA7AT7 GCCGGCGC7G CCAAGGCA7T 
GGCACCCACT 7A7GC7ACT& CACC7C7ACC CTCGCGACCA ACCC7GG7AG GCA7GAGCGC CAC7CGTCAA GCG ACTA7AA CCCCCCCGAC GG77CCG7AA 

CC7CCCCCCC GC7CG7CCCT 7CCCG AT7AC 7GGCCCACG7 77GCTAGA7T CCGC7CGCAC TGG7CCCCAC GGTGCCAACA CCA7CA ACA7 CACCACCGGC 
GGAGCGCCCC CCAGCAGGCA AGCGC7AATG ACCCCCTCCA AACGATC7AA GGCCACCGTG ACCACCGCTG CCACCCTTG7 GG7AGT7GTA C7GG7GCCCC 

GC7TCCC7CA 7CGCACCATC CGG7GG AGTC A AGCTGCCTA AGCACGGCAA CCG7TCAG7G AGC7CCAAGT CCGGT7CCGC CCATGTGCTC GACCCGCTGA 
CGAAGGG AC7 AGCC7CC7AG GCCACC7CAC TTCGACCGAT 7CG7GCCCT7 CGCAAGTCAC TCG AGG77CA GCCCAAGGCG GC7ACACGAC A7CCGCGAC7 

A7ATTCC7T7 CCCCCTTGAT GTCCATCCTC CTCTGAACTC GTTCGA AGCG TCCAACTTCA CCTTCCTG77 CACACCTCCG 7ACA ACCC7G CGA7TGCGCA 
TATAAGGAA A CCCGG AACTA CACCTAGCAC GACACTTCAC CAACCTTCCC AGG7TGAACT GGA AGGACA A CTCTCCACGC A7G77GGG AC CCTAACGCCT 

TG7GCACCCG C7TCCCCAGC CGC7GA AA7T CCCCACCATC 77CAACACGC 77CGACCA7T CCTCTCCCCG GCCCGCCCGG AGCCTCAGA7 CA7GGCCG7C 
ACACG7CGGC CAAGCGGTCC CCGAC777AA CGCG7CGTAG A AG7TG7GCG A ACC7GG7AA CGACACCGGC CCCCCGCCCC 7CGC AC7C7 A C7ACCCCCAC 

GCCAA7GCCA A7CA7CCACA GC7CATCCCC CAGG7CTTCC GCCAC.CTCCC CCC7ACACCC GCCCTTC7TC 7CCA7GGCGC ACCCACCGAT G AGATCGCAG 
CCGTTACCCT TAGTACC7G7 CGACTAGCGC C7CCAGA AGG CGC7CGACCC GGCA7GTGCC CCCGAACAAC ACG7ACCGCG 7CCCTCCCTA C7CT AGCG7C 

TCCACCCCAC CACC77GC7C TCCC ACCTTA AAG A AGACGG CACCA7CCAG CATTACACCA TCGAGCC7CA CCACC77GGC C7TCCCCCCT ACACCC7TGA 
AGG7GCCG7G C7CCAACCAC ACCC7CGAAT TTCTTCTGCC CTCGTACCTC C7AA7GTCCT AGCTCGGACT CC7GG AACCG GAACCCCCGA 7C7GGCAACT 

GGATC7CG7G GGTGCCC7CC GCACTGAGAA CGCCGAACCT ATCCCCCCTA CTTTCCCCGC CACCCGCCC7 CATCCACACC CTGATCCCTT CCCTCCCTCC 
CCTACACCAC CCACCGGACC CC7GACTC77 GCGGC77CCA TACCCCCGAT GAAAGCGCCC CTCGCCGGGA CTACG7CTGC CAC7ACGCAA CCGACGCACC 

GCA GG7CCG A TC77C7A7C7 CAACCCCGA7 GTCGACTCCT TCAACGATCC TGCACAA AAG CCCCTTTCC7 7GC77GCCG A CCCCACCACC CAGGCA7CCT 
CC7CCACGCT ACAAGA7 AGA GT7GCCGC7A CAGC7C AGG A AC77CCTACC AC&TGTTTTC CGCGAAAGGA ACCAACCGCT CCCCTCCTCC C7CCG7ACCA 
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TCGCCA AGCA CGA AGAGATC CATTACTCAC AAAAGCACTC TTCCAATCAC TAGTAAT A AT CTCCCCACCC TCTTCC AA AG CATCGTCG AG GCTCCTCCCG 

ACCCGTTCG7 GCTTCTCTAG CTAATG AGTC TTTTCCTC AG AAGCTTACTG ATCATTrtTTA CACCGGTCCC AC A ACCTTTC GTAGCACCTC CCAGCAGCCC 

CACACCTGGA CGftAATTCCC CCTCCCATCC CTCACCTGGA TCTGGATGCG CTTCCA AA AT CCACCCGCTC TCTGTTCG AT TCCCTCAACC AGGGT AGGGG 

CTGTCCACCT CCTTTA AGCG CGACCCTAGC GAGTGCACCT ACACCTACGC GAAGCTTTTA GGTCGGCCAG AGACAACCTA AGGCACTTCC TCCCATCCCC 

ACGCCCGCCT TTCATCATCG AGTGCA AGTC CCCATCCCCT TCTTTCGGAA TGATTCGTG A GCACT ACCAG CCGGGTGA A A TCCCTCGCCT GTACTCTCGC 

TCCCCCCGCA AAGTAGTACC TCACGTTCAG GCGTAGCGGft AG A AACCCTT ACTAAGC ACT CCTCATCCTC GCCCCACTTT AGCG AGCGCA CATGAG AGCG 

TACGCACCCG CAATTTCCCT CCTGTCCCAG CCGGATCGTT TTGCTCGCGA TTACCATCAC CTCCCTACCG TTGCCGCTAC CTCTCATCTT CCGGTGCTCT 

ATGCCTCCCC CTTA AAGGCA CGACACGCTC GGCCTAGCAA AACCACCGCT A ATGCTAGTG GAGCGATGGC AACCGCGATG GACACTAGAA GGCCACCACA 

CCAAACACTT CATCATTGAT CCTCTCCACG TACGACCCCC GCGTT ACTTI GGTGCTGATG CCATCCTGCT CATGCTCTCT GTGCTTCATG ATG AftGAGT A 

CGTTTCTGAA GTAGTA ACTA GCACAGGTCC ATGCTGGCCG CGCAATGAA A CCACGACTAC GGTAGGACGA GTACGAGAGA CACGA ACT AC TACTTCTCAT 

CCACCCACTC GCTGCCGAGG CTCCCCGTTT TG ATCTCG AT ATCCTCACCG AGGTTATTCA TGACG AGC A A GTCCCCCCCG CCATCAAGCT GGGTGCGA AG 

GCTGCGTGAG CCACCGCTCC CACGCCCAAA ACTACACCTA TAGCACTGGC TCCA ATAACT ACTCCTCCTT CAGCCGCCGC GCTAGTTCCA CCCACGCTTC 

ATCTTTGGCG TCAACCACCG CAACCTGCAT GATCTCTCCA TTGATTTGGA TCGTTCACCT CGCCTCTCCA ACCTCATTCC AGCAGATGCC CTGCTCGTGT 

TAGAA ACCCC AGTTGGTGGC CTTCGACGTA CTACACAGGT AACTAAACCT ACCAAGTGCA GCCGACACGT TCGACTAAGG TCGTCTACGG CACCAGCACA 

CTG AGTCTGG CGTGCCCGAT ACCGAAACCG TCCGCCACCT AGGTCGGCAC TCCAATGCAT TCCTCGTTGG CTCCCACCTG ACCACCCAGG AAAACGTCGA 

CACTCACACC GCACGCCCTA TCCCTTTCCC AGGCGCTCG A TCCACCCGTG AGCTTACGTA ACGAGCA ACC GAGCGTCGAC TCGTCCCTCC TTTTGCACCT 

TCTGGCAGCC CGCG A ATTGG TCTACGGCCC CAACAA AGTC TGCGGACTCA CCTCACCAAG TCCAGCACAA ACCGCTCGCG CAGCGGGTGC GGTCTACCGC 

AGACCCTCCG GCGCTT AACC AG ATGCCGGG GTTGTTTCAG ACGCCTGAGT GCAGTCGTTC ACGTCGTCTT TGGCGAGCGC GTCCCCCACC CCACATCCCG 

GGGCTCATCT TCG AAGAGGC ATCGCCACGT AATGTTTC AC GTGAAACATC GCAA AAAATC ATCGCCCCAG ACCCCAACCT GCGCTACGTC GCGCTCAGCC 

CCCGACTAGA AGCTTCTCCC TACCCCTGCA TTACAAAGTC CACTTTGTAC CCTTTTTTAC TACCGCCCTC TCGGGTTCCA CGCGATGCAG CGCCAGTCGG 



CTCCCACCTC CCGGTACA AG G ATTTGCTTG TCG ACGCCAT CTTCGCCGTA CAAATCCACG CCCCACTGCA GCGCAGCCTC GAAGCAGAAA AGGCATTG AT 

CACDCTGGAC GCCCATGTTC CTAA ACGAAC AGCTCCCGTA GAAGCGGCAT GTTTAGCTGC CGGGTGACGT CCCGTCGCAG CTTCGTCTTT TCCCTA A CTA 

CCCCCCCGTT CGTGAAGAGG TTGGACCGCA CCTCCAGGTC TGGCGCGCGA TCTCG ATGTC CAGCCCCTTG GGGGCTGA AG TGGCAG ACGG TG ACGTCG AT 

GCCGCGCCAA CCACTTCTCC AACCTCCCCT CCACGTCCAG ACCCCGCGCT AGACCTACAG CTCCCGGAAC CCCCGACTTC ACCGTCTCCC ACTCCACCTA 

A AGCTAATTC TTGATGCCCA TCAAGGTCCC ACCCGGGAAG TATTCGACTC GGCTACGGTG CCGGCCGCTG TGAAGGCA AA GTCTTTCCTC GCCGGACGCA 

TTCGATTA AG A ACTACGGCT ACTTCCACCG TCGCCCCTTC ATAAGCTGAC CCGATGCCAC CGCCCGCCAC ACTTCCGTTT CACAAACCAG CCCCCTCCCT 

TCTCTCCCCA CAACGCTGCG CAGGCACTCG CTGTGGGCTC CGCAGCTTTA CACATCAACT CTGCCCTCCA ATACCCCGCC GGTGCAGGCA CGTGGGGCTG 

ACftGACCCCT GTTGCGACGC GTCCGTGAGC CACACCCCAC GCGTCCAA AT CTGT ACTTCA GACCGCACCT T ATGCGGCGG CCACCTCCGT GCACCCCGAC 

GCCCGAAAGA TGCCGGCGCG CTGCTGAAAA TTTTCGCG AC CATCTCCACA TTCCATTACT AAAGGTTTA A ATAGGATCAT GACTG A AAAA GAA AACTTGG 

CCCCCTTTCT ACCCCCGCGC GACGACTTTT AAAACCGCTC CTAGAGGTGT AAGCTAATGA TTTCCA A ATT TATCCTACTA CTGACTTTTT CTTTTCAACC 

CCGGCTCCAC GCTCCTACCT GCATACTTCC GTG AATTCGG CGGCCAGTTC CTCCCCGAAT CCCTCCTGCC TGCTCTCGAC CAGCTGG AGA AGGCCTTCCT 

CCCCCAGGTG CGACCATGG A CGTATGA AGC CACTTAACCC GCCCCTCAAG CACCCCCTTA GGGAGGACGG ACC AGAGCTC GTCCACCTCT TCCGG A AGCA 

TGACGCCACC AACACCCCAG AGTTCCGCCA AGAACTCGCC GCCTACCTCC GCGATTATCT CGGCCGCCCA ACCCCGCTGA CCGAATCCTC CAACCTCCCA 

ACTGCCCTCG TTCTCGGGTC TCAAGGCGCT TCTTCACCCG CCGATGG AGG CGCT AATAG A CCCGCCGGCT TGC&GGCACT GGCTfftCGftG GTTGGAGGGT 

CTCGCAGGCG AAGCCAAAGG CTTTGCGCGG ATCTTCCTCA AGCGCGAAGA CCTCGTCCAC GGCCGTGCAC ACAAAACTAA CCAGGTGATC GGCCAGGTGC 

CACCCTCCCC TTCCCTTTCC GAAACGCCCC TAGAACCAGT TCGCGCTTCT GGAGCAGGTG CCGCCACGTC TGTTTTCATT GCTCCACTAC CCCCTCCACC 

TGCTTGCCAA GCGCATGGGC AAAACCCGCA TCATCCCACA CACCCGCGCA CCCCACCACG CCACCGCCAC CGCTCTCGCA TGTGCGCTCA TGGGCCTCGA 

ACGAACGGTT CCCGTACCCG TTTTGGGCGT AGTAGCGTCT CTGCCCGCCT CCCCTCCTCC CGTCGCGGTC GCGACACCGT ACACCCCAGT acccggacct 

CTCCGTTGTC TACATGCGCG CCA AGGACGT TGCCCGCCAG CAGCCCAACG TCTACCGCAT GCACCTGCAC GGCGCGAAGG TCATCCCCGT GGAATCTGGT 

CACGCA ACAG ATGTACCCGC GGTTCCTGCA ACGCGCGCTC CTCGCCTTGC AGATCGCGTA CGTCGACGTG CCGCGCTTCC AGTAGGGGCA CCTTACACCA 
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TCCGGCACCC TCAACCACCC CGTGA ATGAA CCGCTGCCCC ATTGG ACCGC AACCTTCCAC GACTCCCACT ACCTTCTCGG CACCCCCCCC GCCCCGCACC 

ACGCCGTCCG ACTTCCTCCG CCACTTACTT CCCCACGCGC TAACCTGGCC TTCCAAGCTC CTCAGGGTG A TGG A AGACCC CTGCGCCCGG CCGGGCGTGG 

CATTCCCA AC CATCGTGCGT GAATTCCACA AGGTG ATCTC TGAGG AAGCC AAGCCACACA TGCTAGAGCC CACCCGCAAG CTTCCCCACG TTGTGGTCGC 

GTA AGSGTTG GTACCACGCA CTTAAGGTGT TCCACTAGAG ACTCCTTCGC TTCCCTCTCT ACGATCTCGC CTGGCCGTTC GAAGGCCTGC AACACCAGCG 

CTCTGTCCCT GGTCGCTCCA ACGCCATCGC CATGTTCGCA GACTTCATTG ACGATGA AGG CGTAG AGCTC GTCCGCGCTG AGCCAGCCCG TCAAGGCCTC 

CACACACCCA CCftCCGAGGT TGCGGTAGCC GTACAACCCT CTCAAGT AAC TGC7 ACTTCC CCATCTCCAC CAGCCGCCAC TCCGTCCGCC ACTTCCGG AG 

GACTCCGGCA AGCACGGCCC AACCATCACC AACCGTCrtCA TCCGCATCCT GCACGCCACC C&TTCCTACC TGATGCGCA A CTCCGACGGC CA AGTGCA AG 

CTGAGCCCGT TCGTGCCGCG TTGGTAGTGG TTGCCAGTCT ACCCGTACCA CGTGCCGTGG GCAAGCATGG ACTACGCGTT GACGCTCCCG GTTCACCTTC 

AGTCCTACTC CATCTCCGCC GGACT7GATT ACCCAGGCG7 CCGCCACAGC ACCCACACCT GCACGCCACC CGCGCGCACT ACGTTCGT AT CACCGACGCC 

TCAGGATGAG GTAGAGGCGG CCTCA ACTA A TGGGTCCGCA GCCGGTGTCG TCCGTGTGGA CGTGCCGTGG CCGCGCGTGA TGCAACCATA GTGGCTGCGG 

CAAGCCCTCC A AGCATTCCA GT AGCCTCGC CCGCT ACGA A GGCATCATCC CGCCCACTGG A ATCCTCACA CGCGTTCCCC TACGACTCAA GCGCGCCA AG 

CTTCCGCAGC TTCCTAACCT CATCCCAGCC CCCGATCCTT CCGTAGTAGG CCGCGTGACC TTACCAGTCT CCCCAACCGG ATCCTGACTT CCCGCCGTCC 

ACCGCCG A AG ACG AAGGCCA GAACTTAACC ATCCTCGTCT CCCTATCCGC CCGTGGCGAC A AGGACGTTG ACCATCGCGC CGCCACCCTC G A AG A A A A TC 

TGCCCCCTTC TCCTTCCGGT CTTCA ATTGG TACCACCACC GCCATACGCC CGCACCCCTG TTCCTGCA AC TCCTAGCGCC GCCGTCGG AC CTTCTTTTAG 

CAG AACTGAT CCTCAAGGAC AACCCATGAG CCGTTACCAC GATCTTTTTG GCGACGCCTC GACACGGTCA GGGGACGGCG CCTTTGTTCC CTTCATCATC 

CTCTTGACTA GGACTTCCTG TTGGCTACTC GCCAATCCTC CTAGA A AA AC CGCTGCGGAG CTGTCCCAGT CCCCTCCCGC GGAA ACAAGG GAAGTAGTAC 

CTCAGCGACC CTTCACCACA GCACCCTTTC CACATCATCT CCACACCAAT CGAACGTGCC CCAGATCCAC TCCAACTTGG CGTACCTTTC TCCGACCCAC 

GACTCGCTGG GAAGTGCTCT CCTCCGAAAC CTCTAGTAG A GGTCTCGTTA GCTTCCACCG CCTCTACCTG ACCTTGAACC GCATGGAA AG ACGCTGGGTC 

TTGCCGA TGG CCCCACCGTC CCGGAATCCC ACCTCCGCGC ACTCGACGGC GGCGCCACCG T AG ACAGCGC ACTCCAGCAG ATCAACCCCG TGCGCCCAGC 

AACGGCTACC GGGGTGCCAC CGCCTTACGG TGGAGGCCCC TGAGCTGCCG CCGCGCTCGC A7CTGTCGCG TGAGCTCGTC TAGTTCGCGC ACCCCCGTCC 



CTACCCAGAC GTTCCCATCC CAATGCTCAT CTACCCCAAC CTTCCTTTCA CCCCTGCCTT GGATCGCTTC TACCAAGACT TCGCTGA AGC TGCCCCAGAC 

GATGGGTCTC CAAGGCTACC CTTACG ACTA GATGCCGTTG CAAGGAAAGT GGCCACCGAA CCTAGCGAAG ATGGTTCTCA ACCGACTTCC ACCGCGTCTC 

TCCATCCTCC TCCCAGACGT CCCAGTCCGC GAACGCCCAC CGTTTTCTGC AGCACCCCGA CTTCATCCCA TTTACATCCC TCCGGCCAAC GCCAGCG AG A 

ACGTAGG AGG ACCGTCTGCA CCGTCAGGCG CTTCCGCGTG GCAA AAGACG TCCTCCGCCT TAACTACGGT AAATCTAGCG ACGCCGGTTG CCGTCGCTCT 

AAACCCTCCA GGGTCTCTCC CCCGCATCAA AGCGCTACAT CTACGCCATC TCCCGCGACC GCCTCACCGC CACCGA ACGT GAATCATCCA CCGACGCCCT 

TTTGGGAGCT CCCACAGAGG CGGCGTAGTT TCCCGATGTA GATGCCGTAG AGGGCGCTGC CGCAGTGGCC GTGGCTTGCA CTTAGTCGGT GGCTGCCGGA 

GTCCCCAGTC GTGCACAAC A TCAACAAATT TGATCGCGCA CCCATCCTCT TCGCCTTCCG CCTCTCATCC CCTCAGCACG TGCCAGACCC GjATTGCAGCG 

CAGGCGTCAC CACCTCTTGT AGTTCTTTAA ACTACCGCGT GGGTAGGAGA ACCCGAAGCC CTGCAGTAGG GCAGTCGTGC ACCCTCTGCG C7AACG7CGC 

GGTGCTTCCC GTCCGATCAC CGGTTCCGCC ATCACC A AGA TCATTCCTTC CCACTCCGAA CCTGAGCACC C&AACCCCTC CACCATTCCA CATATGGACG 

CCACGA AGGC CACGCTAGTC CCCAAGGCGC TAGTGGTTCT AGTA ACGA AG GG7GACGC77 CCACTCCTGG GCTTGGGCAG G7GGT AAGC7 C7ATACCTCC 

GTTTGAAGAA GGATCTCACT CAGTTCATGT CTCCCACTGA AGCCACCCAC CA AGAAGGTT TACCCCTTTA AATGTGGCA A TCTTTCACCT GAAACATT&T 

CAAACTTCTT CCT AGAGTGA C7CAAGTAGA GACGCTGACT TCCGTCGCTG GTTCTTCCAA ATCCGGA AAT TTAC ACCGTT ACA AAGTGCA CTTTGTAAG A 

GAGAC AATGT AGA AACATCA AACAACCCAC CTCCTAGCTC TCCGGCTCCC ACGCGCCTTC TTTCTTTCCC CTTTACGAAA TCTCAGGCTT TTGCAGATCT 

CTCTCTTACA TCTTTGTACT TTCTTCGCTC GAGGATCGAG ACCCCGACCC TCCGCCGAAG AAACAAACCC CAA ATCGT7T AGAGTCCCAA AACCTCTAGA 

TAGCTTCGAC CCCCTCCGGT ACGACCGCCC CCCCGACCAG CAATCTTACG CT AGGTCCGA GCCCCACCCG TTCGACTGCC ATCACGTTCC CCCTTCGCCA 

ATCCAACCTG GGCCACCCCA TCCTCQCGCG CCCCCTCCTC GTTAGA ATCC CATCCACCCT CCCCCTCCGC AACCTCACCG TAGTGCA AGG CGGA AGAGGT 

CGCCCCTACC CTTCCCACCT GCATCC 

CCGCGCATGC CAACCCTCGA CCTAGC 
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?f IKJBB 62-244382 (6) 



2> ^s^Wm^fttlfflZR 1 iJl£tt<D«4i;Mlg<fc 9 
U ZKtfrbiitfii* I Jil _fc <fc *9 # £ ONA . 

3) ONA AUlWtl^lS? tl/cDNA Xttft^ 

a& 2 'Jl£$0>DNA . 

WW. 3 #&©0DNA . 

ju> v$ iCflR-r *tt£4g?&&ttitSfl3Ra>3iiig| 
3R 3 JflsE3K©DNA . 

7) OKA AMSiam. %%Xl±mfo£ tlfcDNA 

DNA . 

8) ONA 7" 7 * $ K X ti 7 7 - >* & 5fe ® ? 



10) T&i* 2 itfc 1^1 7 5 y 

G T'JVV, H tz?vV, I <7DYy 

v. k »jvv. L- a<v'A m y^^^y, 

V. V it'J'A W MJTf-77 7. Y 



JO 20 30 40 50 60 70 80 90 100 

ttSTNPH VFSL DVRYBEDASA LFAIILCCTTA D0AALLESAD JTTKNGI SSt AVLKSSVRIT CTGHTVVTQP LTDSGRA VVA RLTQQLGQYK TAENTFSPPA 

HO 120 130 140 150 160 170 180 190 200 

SDAVDERERL TAPST1 EVLR HLOFESGYSD ASLPLLMGGF AFDFLETPET LPAVEESVNT YPOYQFVLAE lVLDlRtiQDQ TA KLTGVSN A PCELEAELNX 

210 220 230 240 250 260 270 280 290 300 

LSLL I 0AALP ATEflAYOTTP HDGDTLR VVA DIPDAQFRTO JNELKENIYN GDI YQVVPAR TFTAPCPDAF AA Y10LRATH PSPYWFYIRC LHEGRSYELF 

310 320 330 340 350 360 370 380 390 400 

CASPESMLXF TAAKREL0LY PI AGTRPRCL NPDCS1HDEI Dl RNELDHRT DAKB ) ADDTfl LVDLARNDLA RVSVPASRRV ADLIOVDRYS RVMtlVSRVT 

410 420 430 440 450 460 470 480 490 500 

ATLDPELDAL OA YR ACHNHG TLTGAPKtRA HELLRG VEKR RRGSYGG AVG YLRGNGDHDH CIVIRSAFVO DGVA AVQAGA GVVROSNPQS EAflETlHKA Y 



510 520 
AVINAiALAA CSTLEVIR - 
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ftG3H3 62-244382 (7) 



m 3 st 



10 20 30 40 50 60 70 80 90 100 

flTIIWLIDNIi OSFVY NLVOA FA V AGYXCTV FRNTVPVET 1 WAKPDIICL SPGPCYPAOA GKIWAl f ERT LCQIPILCIC LCYQAL I E Y H CGKVEPCGPV 

110 120 130 140 150 160 170 180 190 200 

HCTTDNHIIT DAGVaSPVFA GLATDVEPDI1 PEVPCRKVPI GRYHSLGCW APDCIESLCT CSSE1CDVIH AARTTOGXAJ GLQFIIPESVL SPTGPJ1LSR 

210 
CVEOIUN* 

10 20 30 40 50 60 70 80 90 100 

RTSPATLKVL NA YLDWPTPT LEBA ! EVFTP LTVCEYDDVII ] AALLAT ) BT RGEOFAOI AG AAXAPlAAAR PFPITGACLL DSAGTGGOGA NT I N I TTC AS 

110 120 130 140 150 160 170 180 1*90 200 

LIAASGGVXL AKHGNRSVSS KSGSADVLEA LNIPLCLOVD RAVKWFEASN FTFLFTPAYB PAUHVQPVR QALKPPT [ FN TLGPLLSPAB PERO I KGV AN 

210 220 230 240 250 260 270 280 290 300 

AKHGQLJAEV FRELGRTSAL WHCAGTDEI AVHGTTIVWE LKEOGTI EDV TIEPEDLGLG RYTLEDLVGG LGTENAEAUR ATFACTGPOA HRDAIAASAG 

310 320 330 340 350 

ArtPYLNGDVD SLXDGAQXAl SLLADAT70A WlAKBEE 1 DY SEKESSHD* 



10 20 30 40 50 60 70 80 90 100 

ttTSHNLPTVL ESIVEGRRCH LEEIRARIAH VQVDAIPKST RSLFOSINQG RGCARF IREC KSASPSLGMI RGIIYGPGEIA RVYSRYA AA I S VLCEPDRFG 

110 120 130 140 150 160 170 180 190 200 

GDYDHLATVG ATSHLPVLCX DFIIDPVQVR PARYFGADA I LLMLSVLODE EYDAIAAEAA RFDLD I LTF.V I OEEEVARA I XLCAXIFCVN (IRNLIIOLSID 

220 230 240 250 260 270 280 290 300 

LDRSR8LSKL IPADAVLVSE SGVROTETVR OLCCDSNAFL VGSQLTSOEN VOUAREIW CPNKVCGLTS PSAAQTARAA G AVYCGL I FE EASPRNVSRE 

310 320 330 340 350 360 370 380 390 400 

TSQKIIAAEP NLRYVAVSRR TSG YEtOLLVD GIFAVQIIIAP LQGSVEAEKA LIAAVREEVG POVOVHRAIS HSSPUAEVA EGDVDKL I LO AllEGGSGE VF 



4 10 420 430 440 450 460 470 480 

DWATVPAAVK AKSLLAGG I S PDKAAOALAV GCAGLO 1 NSG VEYPAGAGTH CWCERCRRAA ENFBOHLIIlP LLKV * 
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#GSB3 62-244382 (8) 



» 6 it 

10 20 30 40 50 60 70 80 90 100 

nTEXEKLCCS TLLPAYFCEF CGQFVAESLL PALDQLEKAF VDATNSPEFB EELCCYIROY LCBP7PLTBC SHlPUGEGK GFAR1FURE DLVIIGGAHK7 

110 120 130 140 150 160 170 180 190 200 

KQVtGQVLU KRHGKTR1U ETCAGQBCTA TAUCALUGl ECWYMGAKD VARQOPHVYR ttQLHCAKVIP tfESCSGTLKO ftVHE ALROHT ATFBESH YLL 

210 220 230 240 250 260 270 280 290 300 

GTRACPIIPFP T I VREFHKV I SEEAK AQMLE RTGKIPDVVV ACVCGGSNA I GNFADF I DDE GVELVGAEPA GEGLDSGKUG AT [ TNGQ t G I LfIGTRSYLHR 

310 320 330 340 350 360 370 380 390 400 

KSDCQVEESY SISAGLDYPC VCIISTHTCTP PARTTLVSPT PKPSKIISSSL ARYEC I I PRT C I LTRVRLRL XRAKTAEEEG OMLTILVSLS CRCDK DVDHR 

410 420 

AGTLEEKPEl I LKDNR * 

5(1 7 it 

10 20 30 40 50 60 70 80 90 100 

ttSRYODLFGD ASTRSGECAF VPFIrtLSCPS PEEAFQ I 1ST A I ERG ADALE LCVPPSDPVA DGPTVAESDl RALDGCATVD SALEQ I KRVR AAYPEVP I Gfl 

110 120 130 140 150 160 170 180 190 200 

LIYGNVPFTP GLDRF YOEFA EACADSI LLP OVPVREGAPF SAAAGIDPIY 1 APANASE JCT LECVSA ASKG YIYAISRDCV TCTERESSTD CLSAVV0N1K 



210 220 230 240 250 260 270 280 

KFDGAP1 LLC FGI5SPQHVA DA t A AGASGA 1TGSAITKII ASHCEGEIIPN PST1RDMDGI XKDLTEF I SA TECSDQEGLG L 



290 



11) 1 SB 31ft. Xtt«8fe 
£ tit: 7 5 J £ 4#j^2i?^©l5BBm 1 0 

jji ,i£» m © -r * KXfctss, 

12) ttft&l#i<!>miEl& 1 0 Jgtt fr* US! 1 1 ft£ 
t&0) s<7° J- f-'XttSS^ 3 — K ?" £ DMA . 

13) ttsiFM£0aiig$ i x«3B 7 
h) # st sr * ® c m & i xfitss 7 

0 Ar * U - ^ - fRJAft>S?4£fi"*" 4DNA *Jf|C*6 
15) t*«Fga^0?GEfl5g 1 « jR E)P X tt 91 7 IRK HE 

1G) »»»3jEoagBB3S I «jRcf Xtt35 7 ijigea 

0 ? - 5 * - ^ - tRhRtotZMtrtiT *DNA £Jflt* 

3 . ft 9) <z> £V to $ 9) 

* 5£ 91 tt * Ifl *A DNA fK^.U- h 'J 7" h "7 



7 yciifflo^^wa^iaffitt^r?' k©£ 

ffi?»Jt:fKlti . 

*^^Cl^3nilSS ( Coryneforn 
bacteria) > - V - X • -7 ~ j. 7 • * 7 * 
x ^ - \ % < t 4 ~f * x ) it v is — (Bargeys 

Manual of Determinative Bacteriology) 3£ 8 J!£ 
5 9 9 1 (I 9 7 4) <c£&;**lTV>i-#ffl{a 

t u x tt ft © <£ -7 « *> <o A< & tf £ n * . 

ATCC 14020 
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#BIB362-244382 (9) 



ATCC 14066 
ATCC 14068 

yuf/^Tijn * y £ Y 7 I JU > v ^ A 

ATCC 13869 

7' U t* /V £ r y 7 A • o -(/ 7 A ATCC 13825 
7'l'fA'/;T l JH • 7 7 /< A ATCC 13826 

7' u t: /< ^ x y £ a • f ^yA^u 

ATCC 19240 

s y * £ x y $ a • 7 -fe h 7 K 7 * a 

ATCC 13870 
3 »J * /< ^ x 'J 7 A - 7 -te h /I/ ^ $ 77 A 

ATCC 15806 

J y * -r y 3 A - * /ux x ATCC 15991 

3 y * /< $ x y 7 a • # >u 9 5 fi a 

ATCC 13032.13060 
: l J^^rHi.' , J»)U ATCC 15990 

a y * ^ r y 7 a • > 7 -fen-7 

ATCC 17965 



S^D/N'^f-y^A - 7 y * ~ 7 7 * -7A 

ATCC 15354 

* % 95 © =j y * §2 ^ 5 yfia&MttiaiSKfcr 

± 35 © J; o # / /i' ^ $ yfia££f££ ft * 
©g^C?*^ $ y&£j£t±£# t -2* £ fctt ^ 

* - ? - . fc^o'7-r-jLX-^-. £ ^ c y - 

^' 5 7*^ 3- K *T £ *JE <trpL) . 7y* 

7 -^tt *> ^ ^ ~ -b'iflfcT (trpE.lrpCK * X ;f: 

y *->/i/7 y % 7 (■ 5 y x 7 * 7 --fef ifite 

^ (trpD) x N - (5 ' - * X * y ** y /!✓) 7 XX 
5 - ;ufi3t 4 V > 5 - -fe" - 4 y K - A/ - 3 - 'J -fe 
d-A/'J y fi$ •> y ^ - -fe" iftte^ ( trpC) . MJ7' 
h77 (trpB, IrpA) ©&WliS 

iftfc? URS$ — :> © <£ i> iiMii <£ L 

© h 'J r ^ 7 7 y * ^ o y . & Wi* &iflfc 



L, ti'H. Sai to and K.rtiura 8 i ochea . B t ophys , 

Actn 72,619(1963) ©#& T £ ) . C 

ffi3(*3r ffiSS U^T . ^^ro * - * -7g££ 6o 

^M^aUHdl^cioitt^^-e^ Mir 
;©j;^«7ji£?^ #iltc t t a- ^ a y£j« 

*<i*»T £ *1»£6&* & b h * a V ^ « 
© # r£ tc J; *) L iSiftfc?©- 3B*> l*.< 

fc£'&Sfl£7'fVh- 7*9$ T^^^L-ta^^ra 
- 7 iC t T s 7* v X 5 KH<tt7T-^''s'i f ^ 

-^ffl^TftriSiufc^ y^gtefficDffefc&iSte?- 

© v - y /< v 2 frh^ a ^_ - /\ >r 7 # 'J ^' < -tf -> 



9 y c<fc *) . fig -r 5 . 

?8 © -5 5 F y 7" h 7 t y * o y t> L < Ci 

*® h y rh77 y©^j?E^f$ffl-r^>s^ 

ttE.&olL B.Soblilist:fcl^-CiQ5fi L'ttf -5 t>©T 
^©<fc 7 6©T fc^t^ S^ftCW^t 

tttfv ft(T©<>©^feif 

(II PAH 330 ft HQ 58 -67699^-1 

(2) pAD 1519 ^raie58-77895^S9 

(3) pAJ 655 4$ fffl[lS58- 192900 £W 
W) P AJ 611 Is! -b 

(5) pAJ 1844 E ± 

(6) pCC 1 4*081857-134500 # jD 

(7) pCC 2 t*Gi!0B58-3S197#lBi 

(8) pCG 4 4$ (*! 03 57 -183799 ^{¥3 

(9) pCC 11 15} _b 

(10) pCC t (H;mtin/Aj ico) 
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(ID pBL 100 iy|J3 ( ) 

(12) j»BR 322 
<13) pC 194 
^??-0NA ©MSm. 3&DMA ^-CS!Hf(T« 

* rnm&t % & m x m'a t * c £ 
v * >f - •> 9 y s £ k $ n * . 

- £ 0)8115 X.DNA £ 3 y *^&Kf * 

^fllAtictt, x^iVtT • 3 y k - i 2 iz 

"7^ T frB& $ HT t> * & A£ (Kandol.ll. and tiiga. 
n.,J.rto]., Biol., 53. 159(1970) g £ SB till fli2 £ 

y 3 - /u £ # V t' /i/ y ;u ^ - ;u <fc - ffli & 
* y £ 4>#£TCDNA 

# y fc" ~ ;i/ 7 ;m - /U 0 ft *) £ , ^ /u 4- > / 3- 

jujji/d-^, r * * h ^ y s 7 4 3 - 7' ;u 

o r. v ^ F 6 B ( * ii/ & > £ © JJU £ <fc T 

ONA ® Zlsmi! b&&<?>1&%: 
*5> 4i £ . 

© 3> ?- f? $ * if T c « . iff 7- <D ^ a - ~ y ^ <D 

KJc/n^/c h y r h 7 y yg?*t4<z>£is#;£?3± 
w t c ^ r ct -3 * m it £ m n o mj r i- 7 

o > y 1? 3t i-^ 5-^/t/Mir^77^t:H 

14 £ W "jf * & (I . Shi io, II. Sato. II . Nakagawa. . 

A B ric. Biol .Chen. , 36.2315(1972)). 7' u t* /< ? 
f , MAdf07 3 .A;t/77- , / ; &!J!3Rb, m-7 



»fS)»362-244382 (10) 

z£ x ^ ^ it /u X - X 7* y X -o T ?B ^- c 
tlT f£ CZ (Duncan. C.H. »H llsoD.G.A. and 
Young. F.E.. Gene.J_. 153(1977)) Jffi fJS # I) N A 
*) iX A ^ |$ C 11 * i$ © $ ( n *> # 4 3 y f 

y*yns)u) At * <); *) f\ifcz ^ . 

6 * ci . /< * x - xy^u, JiSt iS in *s f fc 

U^fi|ClC-7^T^6 tLT tvi«C(Chane. S. and 
Chocn, S.M.. ttol ec.Gen. , Cenct. , 168 .111 
(1979) ;0ibb.rt. J. .Hard. J.M. and Hopwood, O.A.. 

Na ture. 271_. 398(1978) ; H innen, A . .Kicks, J. B. 
and Frink.fi. R. , Proc. Na 1 1 . Acad . Sc i . USA , 75 
1929(1978)) . DMA 7* v * 5 K DNA ^ 

r d h 7' 7 x h r J: se o ^ ^ ^ ^ - x y j~ 

U^^ic^TSH, 4* 000357 - 1 8 3 7 9 9 
C $ tt it 3 'J * a ^ -r »j <J i» EE $ tt 7' u t* 

7 7 y (i.shiio.s. 

Suginoto.rt.HakagaHa. , Agr i c . B i o 1 . Chen i . . 39. 
627(1975)). 7* U V *< 9 7- y ^ 05 0 ^ o y ^ 
5S3cL. 5-7/P*ohyrh7yy. 7 -fe y 

yK&tte££-r*£HHu 3 »j 7- n 7AfR 

(07xirt/77-x, *-n-> y Jg-gg^ L . 5 - / 

f^Mjr^7ry, 4->*/uh«irr7Ty. 
6-7/u*phyrh7Ty. M)7'h77 yt 

K d 4 ^ / - h . p -7^* D7xi^7 7 iy, 

d •> y t r a * ^> > - f s 7x^^75-yb 
K n * ^ jt - h fC Wtt^^f "T ^ St5?tt (II. Hag i no. 
K. Nakagawa, , Aertc. Biol .Cheat. . 39, 345(1975) ) 

>& 3 *fi»nt«soT h v r h 7 r y 

^^/acS^-U-L*i^r^«. tt*3y*M«B136c 
<ti ^ 'J7*h7r y<z)53i§<o/c*c fieffl ?nt^ 

tz am 1 1* c * & < is ^ £. 0: « ^ . pn ^ . 15 it <l 

UTti. ^ifei©. aiRi)5t^ Mia>t^y. 5&tc^5f 
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Slit t>Mft<D *>©T£>*. ^iiSiUtt, 

^3 - X, ■> * £ o - x , 7^ h-XSf&tfcn 

flli^ni. S3R«£LTtt* 7y*-~7;tfx. 
7 7 y t - 7 A 5s * © {lb Jfl T § 

«^«:»sRo«iifettT-e*SJftfflpii&cjPiaffi*aa 
wbl^l ^iffwc > «j 7 i- "7 -r .v. «> * ii? ia 

a< # it 1* a * -c «c *> n a . 

* & W c £ ^ T 1 3 <b ft * 7 - o © A 3 # f i| 

* fct . 7' u t* -r V 7 i» ^ h y r h 7 r x * ^ 
o ycro-t-; - #E.coli© Mjri-7r 

*< n y©ra*-^-£J^i£Wi*;h.)yjt:©$!Jr 
^ Vffi * L . **-7*a>5fcRfi)ffl&4«& T* M ;* ft 

* « C ^ * - U--^-^WtT^*l, £ fc ^ 
•J * * ;u a $ffl EB f*i C ^ r Y y 7" h 7 t V tC J: 

E.coli?0a&i&{c-?1H;*.l*. 4 y^ 

DMA fK?l|©tt-^CDg?^CDiga|^(l!lG) t> © <t H & U 
fc *> , fJrfcc&g*ff AL& *? * XtiffiJIfc 

&£?u©£Gfc. ^^ft&&fE-F©3£9lj!3!.o ; l — 

h 'J 7* h 7 7 y&j£Bff©$r*WJItC &ft7tttt%* 

±>*_ * {> © tS5 3£* ft. ±Kai***3£9lK:ttl^ 
1" * K ftf £ UT*?S9!©'&BBtcA**>©T;&*. 

JUT, gttcfflc j; t^shqdim 
•/l/t'/^r 'J V J* y ? Y 7 * >u y m s ? J*<D h 'J 
V* (• 7 t *« a y OHlti}^^. &tf *%9)CD 
DNA 0JSJS£?«®«££ 7 S ^ HK#|<Dift£. £ 

^ 'J * 52 SI iS J; -5. L - h y 7* h v 7 y © £ il i? 
J; t>* 7" o * - ^ - ^ jt-^u-^-tcoOTSiWf 



»G383 62- 2 4 4 3 82 (11) 

O^T E.col i h '/ 7* h 7 7 y r a * - 9 - , ** 

4 . EP 5 . * % 9! <c J; ^ T % h ft fc h H 7* I- 7 7 
y * o y t£ . 3 U * * /u i. gfttl B5 C *j i* * L - 

f y r k 7t y4^sr©5>-7-wfl!**ijftffii!i-r* 

? h KE.col i & „ & 1 * tt f& © 2 y ^ * ;U A S3 

^■fTt^^7"D^-^- x ^ ^ U - ^ - v & , 
^ - 5 * - ^ - **"r 4 ^ <0 T * *) . C©0NA K 

^:%^©DMA £^lO-3-&. iftf£-T©*lfeJft 

- ^ - WiS - 7 -r ~ 3. x - ^ - ft « ^ o; c y 

pi«©ias£jy^^ * *ttr . seottpfaA^r 

Jfl-^rpHi-Zc^T (flH*)JiiLT) f£ffl-r4*g£. * 
7^X7-^Ky -fifilcT, * X * y -K 

->;u7 y x 7 -/uitt h 7 y x 7 x 7 

v y 7* h 7 7 y > y ^ - -t* ^ y- 7' - v h it {£ 

^Q) 2 u - ^ y 0' 

M;7"h77y*-<oy££-t*&ei&DNA © 
1)913 

AJl 1225 (PSRrt-P4370) « ©CMC ^ Jfe ( ** 7' I* 

y I fi/<tt. fi#Sx + X I g/<tt. ^JU3-X 
0. 5 g / di % ^ O' HaC « 0. 5 g / rfi ^ & ^> . pit 
7. Z KLW&Ltc b<D) izmmu. 3 0 ttj<)3lf 

iiB^©7xy-/i/^fl^tc < t;*}. lfefe<*D»A 

£tt&Ls ft 41 ft K: 3. 5 t»©DNA £ft/c. 
1-2 9 9 - DMA © 39 

^ - t LTPAJI84/I (4>?-S 5. 4 t it ? j\s 
v y) ^fflC^. *©DKA -$r ife © f 5 C L T iH SH U . 
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£ t' P AJl844 £ 7' 7 X 5 K <t ITS^fS 7* U 
t: '< 9 * 'I * -L • ? 9 Y V ;uy y ^ A AJI2037 
£10 0 »«©CNGJSffcC|£HC 3 OtTiitt 
ifl 5>5 »JI & PJI * Lti<D 'JV*-i*$OS& 

I$CJt *)/S®?-tf-. 30. 000 x g. 3 0 #0>*3ifl<t> 
K«fc J) ±-ft£ft/c. *7 x V - Jl/j&PI CD CD "5 - 2$ 
© x r7 y - ;u£JtjD;i TDNA £ctR©*R^^. CH 
£'>a<£>TGN 18$ ft (2 0 «M Y ') X jg^ig . 2 0 
mtt NaC £ . 1 «H GDTA {pfl 8. 0 ) ) C & *7 ft . £ 
ft* *> ■? X - x •>' z. 7* o 5 Kffi&*>K¥&& 

PAJIA44 7* 7 X 5 KDWA ^ 2 0 0 Ag 
1*3 &fe#0NA ffij* CO^ * * - ^<DWA 

I - 1 12s flsDNA I 0 // e £1-2 Tftfc7* 

Pst itfftfix$37ti:i 5 IS! ft- ft b x SJJUr 
bfc. 6 5tCl 0#fiiIJta&Ufc#K 

ATP y* * x u 4 h-rt/#£T. 

T * 7 r - *>* t& & O DNA 'J^-fCioTl Ot 
C 2 4 ttlSMSttLDNA 0*iltt*L*fc. O^T 

P*0.5M->a-^d-7, 2 Oart-T- 
U 4 y M * 2 0 *M£ ft ^ * -> $ A . 3. 5 M^t 
v -fc 4 7' o X (Difco) ^ £ * SMHPigf Jfe ( P I16. 5) 

o. 5 ■£ Tifcfr bfc. i o «/■ « cd >j v * 

- A £#t'SHHPJ*lfeC!SiSl, 3 0 t T 2 0 Pal f 
v h 7* v X Y it%m->tc. 6000 x s . 1 0 ^B3 
'fctfaSK 7' d |> 7' 7 X h £-SM»PTiSt^ L 0. 5 
a « OSMIPKlHjftfiiSL*:. CCDttKLTft^H 
/c 7'd h 7' v X h i 1-3 T^tm LtcOHti 1 0 # t 
£ 5 on EDTA #£TTig£ t^. *Hf^^l 

dim & r □ h 7* y x htclCt*}^$-e*^ai)CSS 

C 2 A- 131 ift ffi L fc . COro b £SMMPt£ 

J£ ft %42 ® *: 46 . 3 0t:T2H$IS!ia&G/c. CCD 
J5 2Sifc£pn7. 0 CD7'o Y7 5 * Y i9£ttteJ:C& 
-ST L fc • 7*a h 7" 7 X h 1§ i& tt sfc 87 * 1 U 
fc *) I* f J X C t K a * :> y /u ) 7 % J / 9 ~s 

1 2 « > KC £ 0. 5 g . 9' l\> a - X 1 0 g . 

WjC « ! • 6H,0 8. 1 g . CaC * - 2H-0 2,2 



#B3B3 62-244382 (12) 

£jeS&£v 6 5 tc tz x 5 #ni!J!nj& L , gfijjftc 2 

X ? / - A/£ Jffl&Tiltt* 41&DNA CD i±^t 

£ is mi l . 

1-4 7'/X7-n,fiS|yy^-t'i!llEt, * X * 'J 
# y ;U7 y X 7 ~ F7H7i7* «r'ia 

7* u t* ^ 7- 9 -7 a 7 ^ y^ACDr 

y ^ 7 > y ^ - -fe' ^ r« AS60 . * X * */ * 
■>/l/7yX7^^Kh7yX7a:7-^^t3ttNti 

38> H 7* F 7 r y *> y ^ - -fe" ^ 4 > 7 ^ — v h ^ 

r^^tt^kl3o c^TrntAii2i25 *&&tL. n-> 

*9 ^K^ffi^ Z> C i ^? Ltz) £0NA 
JE#*H&CD;fr&<fcLTti. ro ^7X h h 7 

^ u . -< ^ •> 'j y c ^ (), 6 a i v (• /« « ?6 to Sfc . 

$ *>tZ L $ Wr$9*®i&$L. i8 4> 7> £ J; *) 13^ 

^7'FHg, W^if Sx * x 4 5 . * ^ 5 J 62 

(Dilcofc) 1 g , H,HP0, 0.2 3 A^a^t )• V 
HI 35«. I^8g&0 t ;o7i7x^:- 

3 H t/m & & 

3 ott 2i0rD r H2&&. *s^»s^^^r^* 

1^25000 OCD^ VyMy^^o-^ttfezJ D^- 
^<ai^LT5fcCDTCH£fi^lSl& (2?<^*;t/3 
-X. lXKHTX^iHv 0.3^^$> 0.1 
HHM-***HA, 0. 0 4 H5£ft* t ^' * ■> 
n7*l£. 2 pp« 4 * y . 2 pp« ^ y a* y 4 
* y . 2 0 0 m/« 4 >4 7 5 yJfifAlS, 50^8/2 

t^f y s ^ ir ^ ^ fit (Di r co) 3g/r 

I. 8») Cl-rV/rLx -7o-7A7.*-:J-M'5f 
ttT'^O h V 7* Y 7 t y 5?5)ttiCDfIl5fe t ^ «£ 
AS60£-/T1 ^ ^ 2 *3 8*ffll»/;E^ 

Jb jSB 5 ^ ^ 7* 5 X 5 K £ lift £B O £ Z . t * 

-racDT^xs r^^-r^^ k p aji844 
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/c*JUfc*- 7* 7 X * K£ptrpE36 . P trpE4. J4i38£ 
m IW; £ & fctHtft*. 7*7 X 5 K £ p trpO.1851 » 

plrpBHOlifctttt*:. 
1-5 M 

1-4 Ti'lr fctEtfc* 7"-7 * * Kptr P E36 * P trpE4. 
ptri)D385I . ptrpfl30I± tZ & * 7 y X 7 - v 

y 9 - -fe" xD . 'i # ^/b7 7i^8[ 

(•7y^7i7»t'ifllE?, h 7' r 7 ? y •> y 

^-■k'Hyaiv I* * C <h £fi« 

i£T* ptr P B36 . ptrpE4-&AS60C * 

plrp0385I £Ni38C. ptrpfl30i £ Ni30tC ft 

7^n**ni oitftUif, Mjr^ry 
© iR ». * w /c. ^©ttjR, i»rn^s**tt* 

ptrpE36 . plrpE4. tZVly v*? 
- /uftSE •> y ^ - -fe*tfH*^a<* ptrp03851 CCCi. * 
* * tj .i'i/;i/7>X7i rt'tt h 7**7*7-*" 

pirpB30itc: t± ^ l Jr^77 y > y ? - 

V v *I81$*<J(?I$U*:#-) A** KNEW 1 T5kL 

tcjsmiz «* *> ifefe^oMA «<b3il* ttnivft 

Bon.ll! &t'ttSaH* XttXhoir^^C^JKL. 
E.coIiCO^^^- pUCl 8 (ttess i ng , J . , e t a I . . Gene. 
33.103- 119O985)) O^MBBft tyflff j£-8 

E.coli jni09(Hes3irtg, J. . et al. .Gene. 33. 
103* 119(1985)) J frfl31£tE& 0 . X-Gal (5-bro»o-4 
chioro-3- indolyl- 0 -galactoside) , 1 PTC 
( i r,opropy I - 0 - D- t h i o- «a 1 oc topy ratios i de) % 7 

y b* y y y L3S^ig*6H7" - 5- •* v # L 

fc. 3 7 X: T 2 4 S*Rni£*S&UimUfcBfe3 a ~ 
-O^fy-jl 5 0 0dn^-£-I-D-tr/Uei-x7 

31 £fc m 1 T 19 *: y y * 

v ~>pftS > y ilte^ (trpE) ZGTZ 

ptrpE38 ©1.2kb.©Psin*Ay3l£ £ 7* o - -/ £ U 
T . - ^ -Cr »J ^"-f **-(■> 9 y (Cruris tein, 

M. . Wa I I s , J . :rte thods in Epz ywo 1 ogy , 68. 379. 
Academic Press Inc. .We* York<1979)) tevrU^ 
^IPBfi^t^BamKI £ ffl L fg # A-^ 1 O . ifcfl BR 6* * 
Sa M <£- t£ Jfl U Jt K # ^ £ I © H£ •>' 7- 4 7* ^ o - 
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^l^r^oUK, &tf®4>>sufc-t ?© 7 y x 

~ A>fi5©g#a<plrp036 ©J85tfc&#£*b*£ 
35 < . ptrpE4tc fct 7 y 7 - n>& •> y ^ - -fe'cDifi 
& T 0 - £8 X tt r * © 7j tx « ^ frt >k J & $ rt 

1-6 ilftxr^S KO|?Adwa M It 0 til R B £ 

KptrpE3C . ptrpE4, ptrp0385I * ptr P B301^iS 

7 , uf/\'^r'J *>a v ^ h7x/i^y y^i.© h 
'J 7 r y^-«Dy^*|©^o-^y>?' 
7'utA^fHi.7? h7*;i/> y^i. 

AJ11225A>^ e^^^gePC<t*)^S9fO/c5 - 7 

a h »; t h 7 r y!5Ktt©Nii04i ( r r h 

7r vcii7>x 7 - i>y^-**©7-/- 

y*1#/c. BaaHl K^^^fca«Si7'7 K 

^ptrpEdl . SallK$h;^£>&rt:7'7 X 5 

Ptrp£42 ifctttt. HifeW 1 T?^L.fc^T?£C|£pA 

DMA ffitf©3iflp!8lfc gjBftfcigJfc #ftSc A: (35 I SI) . 

pUpO 3851 

ptrp097 tiptrpE36 > mffl x 

P trpB3oi © a p* t ins * t m c ® m % 1ft s 

t ^PstlKR ^Sr^ LT . ptr P E42 ttplrpE36 
31. ptrpE97 <hptrpE42 ti ^iffl © BanH I - Sa 1 1 &S 

HhkW 3 

NT - ( 5 - * x * 7 ** y ^ ) 7 y X 7 ^- ^fi3E -f 
v > 7 - -fe' - y K - iu - 3 -^HD-;i/'J 

yfia-yy^-tfiflte?- (trpo ©v-7'^n-r. 

y ^* R If h »J 7* h 7 r y *> V $ - -t: © V 7* 3l ^ 
v h^lr? (trpA) ©^7'^o-^-y^" 

^l0©aWir7X5 k©^Aona B/rtt-©^ 
I® « 36 »6 m © ifc y> trpOifi ^ <t trpB ifi i£ T- © 
rti!ClrpCifi<E^a<. trpBififci^ © T^C trpAifl<r 



-449- 



T w n /£ r h 0 ~c ti n - ^ & t z a. c? n x ^ tz . * 

C T & ill <£ 1 © # T£ % « is r & fc «> & T 0 % & % 

ft -9 tz . 

3-1 irpCiflfcT WT 9 a - y 

IflMi. r 7 3. 5 KptrpE97 frhVb 1 BC/TsLfc 
V;2kb. 0>Sst[-EeoRIglrtt-&#i5L> Sslf.EcoRl 
T* VJLiff L tz pUC19(fless i ng. J. , e t aL.Cone, 33. 
103- 1 19,1385) Ci**fik* iac_7*D * 
©*c3s:^»JISK:tt4j;-5cKffiL/:, t» tt SB 1 

H©4'3 2. 6 kb. ©Sstl-IHnd ID (Sr It & 'ft M L 5s 1 1 . 
Hind in T 9J£f L pUC18(Mesrin e> J. ,ct a I . .Gone, 
33. 103- 1 19. 1985))£&?5l, lac 7' o * - 9 - 
^ <9 0>te¥A< »I fig C 4 J; -j tCffiOI L . R.coli 
CGSCNcl5889 ( trp C60. pyr F2B7. his d, 
Iac 253. rps L8 . X - )<£}&#*£ }ft b . * <Z) 

ttJR. ssti-EcoRiMM* . iRir* cxss tr -if i nd nriwit 

£ ft r * JJI Ifi* 7" 5 X 5 K tt , E.col i 6D5?:Rft£ 
rfi ^ S * tz . 

3-2 trpAiflfc^OfrftCDflliS 

Mllft^r^ X 5 Kptr P E97 $> SB 1 L tz 

W&7 U f ^ 9 r *) O 2* ? 9 Y 7 i JU A y 9 2*G> 
V *) 7* F 7 t y * ^ a y CO J£ # fg /£ RNfl .ft] 
/ 7 --tf <0*S£S)lte(trp7" a * -) x 'J # ■/ 

- ^ <z> & : & SMiu r x ? ~ n^ft* > y ^ - -t* & £ 

^ (trpE, trpC) „ * A* 'J #->/l/T >X v - 
fi* I- 7 7X7 * 7 --b* ifite^f UrpDK N-(5~* 
X * 'J ** :> ) 7 7 X 7 - i^fSi 4 7 > 7 - -b* - -f 
y K - /u - 3 - -tr d - ;i/ y & *> y ^ - & 
(e T-(trpC) . Y V 7 h 7 7 y *> y ? - -fe* ia £ 

(trpB. trpA) *0NA M^H * &CXf£lfcfi£ 

?i) (?-^-^-) iA'WW Vtz. 

X. T a * -9 - ttrpEm&iafc-TiCRUU 

~ 9" 1 7" K (trpL) - KriHJlMi7r 

x - ^ -««ia^#ffi-r 4 sjuat a« # a -r * ^ 

Illi £ £ n /c ( 35 3 13 ) . 9 - 5 * - 9 - CD 1,1 & ti 
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E.coli CCSC NaS644 ( trp A33, rha -7. X - ) £ 

^Miur^ 5 k * « -r * st *£ ift « ? tt , 
h >; 7* h 7 r > 5? jRtt o ?n ^ a< ig » ^ n tz. 

HifefW t T*^ «b tlA:plrpE36 . ptrp03851 . 
plr P B301&Cf^ife^ 2 T^^tlfcptrpE97 ^ ^ t 
4J^SIcj»tt^^«-*7*7X5 Kc7)2I!J^^rTo/c. 
*^07'7^5 K <DW A DMA (0f Ul -7lr*TpUC18 
32 V> ti PUC19 Xti«13apI0(«essine.J.and Vicira. 
J . » Geael9,269(1982))£ffl 4 d i dcoxy cha i n 
tcminalion (Sanger. P. e t a I . , Proc . Ma 1 1 . 
Acad. Sci.USA74. 5463 (1977) ) IZ <t *) 35 2 13 C ^ U 

^tc^-TDNA S^K?fI*M# ^ *t. c©isa£E 

H^fH 5 . 

7 a * - 9 - o> $Lm tm&w& 

^?Hi2f 3S4iK:^t/cJ;^, P tr P E97. 

KKtUiptrpE3G OEcoRI-Hind ID HffJt C 1^7 5 5 0 bp.) 
£E.col 107* - pkkHS- 

6 ( 7 y t* y y jgf ft ( a p ) . t- Y 5 * -< ^ U 

V (Tc) ®g&> (8rosius. J..Ceoe 21, 15H1984)) 
4 y 7 9 d — y L/fc, iiHn/ciaiftir7;<5 K 

plrpPOt tiE.coli^TTcStttit^JJlL fc. 

^ pA«330 th 5fe © h 'J > h 7" 'J ^(5*11© 

*<9 9 - . pAJ226cDPsU9JWrfi!If5cPstl-c- L 
/c±S2*flW^7'7 7, 5 KptrpPOl 7* U 

V *< 9 r 'J ^ X. A J 1 1 225 ^^Kfclft t i C ^>Tc 

Ptr P P02 **T1-* K?ft£tft*ltOTcWtiKtt?P. 1 ^ 
tC^L/c«fc7C Trp. ^?3ETT tiTcCJH' 4 
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* c r o * - ^ - « « * $ ^ c re ^ .j. 4 fc ^ 

EcoRI-llind ID BUY £AIuI& . HaelH T tfl t!ff L > 
^ ,t C ^ * l75 '*> 

*<Z>tt£AIuI-Hind nrgff/1r(5!bP.) & HaelR- 
HindD (135bp) ± C 7* o * - ^ - frft £ £ c £ 

- 9 - 7* a - 7'^ ? * -pKK232-8 ( ApHtl* ?o 
Alul-Hind ID m it (51 bp.) J: £ 7" a # 

* x * V # > ju y v x =7 - ^ftSt I -> v x v s. =? 

- -fe'iSfc^ (trpO) , N - (5 - * X * 'J *' ■> 7 
V X 7 - VUftJ 4 V i =7 - -b' - 4 fr _ ;u - 3 _ jf 
»J -fe a - ,u i/ftSt ■> y ^ -tf (trpC) . I- 
•J r h 7 7 V > V 9 -^iflfe^: CtrpB. tr P A>0J3 

^--y/Lfc^Ut'/^ri) h7 
trpC, trpB. trpA© 4 it * £ ff T Z tilto*. 7 7 



X i KpAJ234^ffl t>T . L-Mjrh77^I 

pAJ234^ffl^^. fii-7/l/^P7x^/i/7^y 
5 - 7 ^ ^ a h 1; r h 7 7 y 14 tt 7' U t* /V 

U T i7 £ H/ k cAJ12195<PERH-P8014) ^ ig $t L . h 

& & £ w • 

if? £ tt h •) 7' h 7 r y ^ j?l i& l|b { ^ ju 3 - x 
1 3 0 g . (Nll 4 ) f $0. 2 5 8 s 7 ^ I 2 e n 
tftfij? 3 n £ . KH,P0 4 1 g s HnSO, - 7li z 0 i 0 ov , 
H«S0« - 711,0 I ff . d-t^-1-y50^ , V 4 

*- a > y g 5 0 w , ± m ^ a k jijd ^ # iff ^ r ofc m j 

5 0 « & . CaC0 3 5 0 g^^c I « C , pll 6. 5 . ) 

20 iU5 0 0 «<o^n77^t:An/;t 

«>C»J^Bi*l£^ttx.^l7, 3 0rCT7 2l$|BU 
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